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C«^t] t7t* U • y yrt AM J - 2 3 3 

T <5«^^ D N Altf*. 
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(2) 



t$M¥4 - 3 3 0 2 8 4 



Wf'JW • J - 2 3 3T&*»*B2g3* 

Si 

BamHI 1 
Dr a I I 1 
Sac I 1 
Xho I 1 



*«0>DNA»rtt-. 
^^n^^€T5^4. 0kbTfcagf#SI3f2*tf>DN 

TIB* 1 lc|B«r*^^R£i»^frto*£ 
$ 2 IS*© D N A R)t . 

Kl] 

flffi&ffr(P;*;g3 (kb) 

0. 8, 3. 2 

1. 2; 2. 8 
1. 8, 2. 2 
1. 3, 2. 7 
*fc^DNA0?tf-. 



6] *<DDNA£SRm^;*n*s;7S ^ 

ATGGAAAACC CCAGCTTGCG CGAGCTTGAT CACCGAAACA TCTGGCACCC GTATGCCGCG 60 
CCCGGCGTGC GGAAGAGACT CGTCACCAAC ACTGATGGGG TGTTCTTGAC GCTGGAAGAT 120 
GGCAGCACCG TGATTGACGC GATGAGCTCC TGGTGGTCGG CAATTCATGG ACACGGACAC 180 
CCCCGACTGA AACGTGCCGC CCAAAAACAA ATCGACACCA TGAGTCACGT CATGTTCGGC 240 
GGACTAACCC ACGAGCCCGC CATTAAGCTC ACCCACAAAC TCCTCAATCT CACTGGCAAT 300 
GCCTTTGACC ACGTCTTTTA TTCCGATTCG GGCTCGGTCT CGGTGGAGGT CGCCAICAAA 360 
ATGGCACTGC AGGCCTCCAA AGGACAAGGC CACCCGGAAC GCACAAAACT CCTCACCTGG 420 
CGGTCCGGCT ACCACGGAGA CACATTCACC GCGATGAGCG TGTGCGACCC AGAAAATGGC 480 
ATGCATAGCC TCTGGAAAGG CACACTCCCC GAGCAGATTT TCGCCCCCGC CCCACCAGTT 540 
CGW3GGTCAT CGCCGCAGGC AATTTCCGAG TACCTGCACA GCATGGAATT GCTTATCGAC 600 
GAGACCGTCT CCGCAATCAT CATCGAACCG ATCGTCCAAG GCGCTGGAGG CATGCGCTTT 660 
CACGATGTCG CACTCATTGA AGGAGTCGCG GCACTGTGCA AGAAGCACGA TCGTTTCTTG 720 
ATCCTCGATG AAATTGCCAC CGCTTTCGGC CGCACCGGTG AACTATTTGC CACGTTAAGC 780 
AATGGCGTAC AACCAGACAT CATGTGTGTG GGCAAGGCCC TCACCGGTGG ATTCAIGTCT 840 
TTTGCCGCCA CTGTATGCAC GGACAAGGTG GCTCAATTGA TCAGATCCCC AGAAGGCGGA 900 
GGTGTGCTGA TGCATGGCCC CACCTTTATG GCTAATCCTC 7GGCCTGTGA GGTTTCGCAC 960 
GCTTCGCTAG AAATCATTGA GACCGGCATG TGGCAGAAAC AGGTTAAAAA AATCGAAGCC 1020 
AAACTTATCG CAGGCCmC CCCACTTCGA TGTATTCCAG GAGTTGCCGA TGTCCGGGTT 1080 
CTCGGCGCGA TTGGCGTCAT CGAAATGGAA CAAAATGTGA ATGTCGAAGA AGCCACTCAG 1140 
GCTGCATTAG ATCACGGTGT GTGGATCCGC CCCTTTGGAC GCTTGCTCTA TGTCATGCCC 1200 
CCATATATCA CCACCTCAGA GCAATGCGCA CAGATCTGCC GCGCGCTTCA TGCTGCAGTT 1260 
AAAGGAAAAT AA 1272 



Mel Glu Asd Pro Ser Leo Arg Glu Leo Asp His Arg Aso lie Trp His 

15 10 15 

Pro Tyr Ala Ala Pro Cly Val Arg Asn Arg Leu Val Thr Asn Tbr Asp 

20 25 30 

Gly Val Pbe Leo Thr Leo Glo Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

Ser Ser Trp Trp Ser Ala lie Bis Gly His Gly His Pro Arg Leo Lys 

50 55 60 

Arg Ala Ala Glo Lys Glo lie Asp Thr Met Ser His Val Met Pbe Gly 
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(3) 

3 4 
65 70 75 80 

Gly Lea Tbr His Glo Pro Ala lie Lys Leu Tbr His Lys Leu Leo Asd 

85 90 95 

Leu Tbr Gly Asd Ala Phe Asp His Val Pbe Tyr Ser Asp Ser Gly Ser 

100 105 110 

Val Ser Val Glo Val Ala He Lys Met Ala Leu Glo Ala Ser Lys Gly 

115 120 125 

Gin Gly His Pro G!u Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

His Gly Asp Tbr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asd Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leo Pro Gin Gin He Phe Ala Pro 

165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leo 

180 185 190 

His Ser Met Glo Leu Leu He Asp Glo Thr Val Ser Ala He He He 

195 200 205 

Glu Pro He Val Gin Gly Ala Gly Gly Net Arg Phe His Asp Val Ala 

210 215 220 

Leu He Glo Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leo 
225 230 235 240 

He Val Asp Glu He Ala Tbr Gly Pbe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

Ala Thr Lea Ser Asn Gly Val Gin Pro Asp He Net Cys Val Gly Lys 

260 265 270 

Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Yal Leo Met 

290 295 300 

His Gly Pro Tbr Phe Mel Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

Ala Ser Leo Glu He He Glu Thr Gly Net Trp Glo Lys Gin Val Lys 

325 330 335 

Lys lie Glo Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala lie Gly Val He Glu 

355 360 365 

Met Glu Gin Asn Val Asn Val Glo Glo Ala Thr Glo Ala Ala Leo Asp 

370 375 380 

His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

Pro Tyr He Thr Thr Ser Glu Gin Cys Ala Gin lie Cys Arg Ala Leu 

405 410 415 

His Ala Ala Val Lys Gly Lys 



4*^4-330 284 



ATGCCATTTT TATTTGTCAG CGGCACCGGA ACCGGGGTTG GAAAGACCTT CTCCACAGCC 60 
GTTTTGGTTC GTTACTTAGC CGATCAAGGA CACGATGTTC TGCCCGTAAA GCTCGTCCAA 120 
ACAGGTGAAC TTCCAGGCGA AGGAGACATC TTCACCATTG AACGCTTGAC TGGAATTGCT 180 
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(4) #§8¥4-330284 
5 6 

GGAGAGGAAT TTGCTCGTTT CAAAGACCCT CTTGCGCCAA ATCTGGCAGC CCGACGAGAG 240 

GGGATCGAGC CAATACAGTT TGATCAGATT ATCTCCTGGC TTCGTGGTTT TCACGACCCA 300 

GATCGCATCA TTGTGGTGGA GGGCGCTGGT GGCCTGCTGG TCAGATTAGG GGAAGATTTC 360 

ACCCTGGCAG ATGTTGCCTC CGCTTTGAAT GCACCCTTA6 TGATTTGGAC AAGCACCGGA 420 

TTGGGAAGCC TCAACGCTGC TGAATTAAGC GTTGAGGCAG CAAACCCCCG AGGACTCACA 480 

GTGTTGGGAG TCCTCGGCGG TTCGATCCCT CAAAATCCTG ATCTAGCTAC GATGCTTAAT 540 

CTCGAAGAAT TTGAGAGAGT CACCGGCGTG CCCTTTTGGG GAGCTTTGCC GGAAGGGTTG 600 

TCACGGGTGG AGGGGTTCGT CGAAAAGCAA TCTTTTCXGG CCCTTGATGC CTTTAAGAAA 660 

CCGCCGGCAA GGTGA 675 



Met Pro Phe Leo Phe Val Ser Gly Thr Gly Tbr Gly Va! Gly Lys Thr 

1 5 10 15 

Phe Ser Thr Ala Val Leo Va! Arg Tyr Lea Ala Asp Glo Gly His Asp 

20 25 30 

Val Leu Pro Val Lys Leo Val Glo Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

Asp He Phe Thr He Glo Arg Leo Thr Gly He Ala Gly Glo Glo Phe 

50 55 60 

Ala Arg Phe Lys Asp Pro Leu Ala Pro Asd Leu Ala Ala Arg Arg Glo 
65 70 75 80 

Gly He Glu Pro He Glo Phe Asp Glo He He Ser Trp Leu Arg Gly 

85 90 95 

Phe Asp Asp Pro Asp Arg He lie Val Val Glu Gly Ala Gly Gly Leo 

100 105 110 

Leu Val Arg Leo Gly Glo Asp Phe Thr Leu Ala Asp Val Ala Ser AJa 

115 120 125 

Leu Asd Ala Pro Leu Val He Trp Thr Ser Thr Gly Leo Gly Ser Leo 

130 135 140 

Asd Ala Ala Glo Leo Ser Val Giu Ala Ala Asd Arg Arg Gly Leo Thr 
145 150 155 160 

Val Leu Gly Val Leu Gly Gly Ser He Pro Glo Asd Pro Asp Leo Ala 

165 170 175 

Thr Met Leo Asd Leo Glu Glo Phe Glo Arg Val Thr Gly Val Pro Phe 

180 185 190 

Trp Gly Ala Leu Pro Glo Gly Leo Ser Arg Val Glo Gly Phe Val Glu 

195 200 205 

Lys Glo Ser Phe Pro Ala Leo Asp Ala Phe Lys Lys Pro Pro Ala Arg 
210 215 220 

[swsai 2] m^m\ o~i i a>\,*?t\Mz&m.v> i&m±omm»m ^r^y^y)izf>m 
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7 

[0 0 0 2] i?7=/^7W>K7^yh7>X7X 

[0003] *fctf*^>». tK na. 
&a®a£ae±*£4*&;sftst!j's >«> i it* 

[0004] 

£LTte. A^VX (BacilJns) «, IyX'JkT (Es 
chcrlchia) JK, T^d/^tU^A (Agrobacteriun) 
irDW^rUW (Cbroaobacleriua) IS, >:i 
-F^X (Pseodoaonas) «, (Art 
brobacter) «^CDft±4&£m>*#B:#ft] gtlTt* 
5 6-1 6 0 99 8*§&«) . ^::n^ 

Ztt*?2>Hm'bmm2ftT\,>Z> mxtt H. Yaoagata 
et al t AgrL Biol. Cbei., 47, 1611, 1983). U**L 

WLM<Dtt#> (Y. Izumi, K. Ogata, Adv.Appl. Nicrobia 
I. 22. 155-157, 1977). b?:*?>tta^L*>±&3 

[0005] xmmmm±&<om&*m?*7 

(Brevibacterium flavua) MJ-2 3 
3, ^l/e/^f'J»)A-7^h77-^>n (Brev 
ibacterium iactofementun) ATCC 1 3 86 9, 3 
'J^f'JW • £01*5* A (Corynebacterioa gl 
utanicua) ATCC 3 18 3 1, 7 Hf/tJr^UflrA • 
7>^-7y^X (Brevibacterini amaoniagenes) A 
TCC13 74 5^I1 tf*^>a*tt«WUT*0. 

[ooo6] e^xDi^rticB^-r^acy^LT 

*5D. bioA, b ioB, b i oC, b i oD, bi 
OF, b i oHJktt&&trt*ZLhtiW*>tiT^*. 
Z.<»o*>* b)oAU7. 8-y7$y^7^>»7 

b i oCttlf^y;UCoAy>T-^— t>> b!o 
DttfXftetf>*»t^-f, bioFli7-^r 



(5) ftffl¥4-3 3 02 84 

8 

-F-r*Jli:39«»6tU b i oHIC^Ttt, -e<D«# 
NU £*:W6J&>TfcH (A. J. Otsuka et. a!.. J. Bio 
I. Chen. 263, 19577-19585, 1988) . bio 
A, b I oB> b I oC, b i oD, b i oFlfifli 
b I oABFCDW^n>^MtrtO, 

bioAtbl oB&&?<DmtzWtETZ**\s 

- k «t o w« ;* n* £ t aifraoxn *. * 

Chen. 263, 1013-1016, 1988) . 
[0007] 

aa©tr^>^«t:M^rsafi^ • #a 
u KaeT*«aT*43y*£aBfc»Au Ra 
e^Mhsa^wcn y *aaa* ztzs 

2> [0008] 

sart-r^aaw^fcatafc. tr^>n 
^tto^aaxiw^v^sasffiattttatc.tD, £ 
*^>a*«©3U*fflaatt. ^<thb\oB. b 
i oa, b i oTXD^mwxryZLG&tzwttzm. 

£fc^*-:/7XSKfc:*ALT, 3 U 

■emu Rny^aini««ar«^&irj:o. «* 

[0 0 0 9] fr< LT*aBlcJ:nfcf. (1) zPJ*a 

&¥**trDNAKH- % (2) |$ D N A Iff J? #*a A $ tl 
fca»A^vASH, (3) Ka«A^X5FT»« 

«a$nfe3U*a«a, (4) a^y^aaasa* 
^L^ct^»a^r^^7^y^^;i/^>a7^ 

[0 0 10] RT*«9«lC^V>TS^IC»»CKWr 
[0 0 11] #aW<0 Ti;r^/^^^>^7^y h 

=& fb i oA b f oDBrfrj £a«;?\5 

ft, 7 -^K-8-7^y^ 7 W>8^b7. 8-^ 

75 y ^7J^>K^^^«ttlt4B$, fft 

50 Wi^75 ;^ 7 W>K75 y h 7 >X7X7-l'£ 
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9 

(b l OA) RTf/X\t7, 8-^75 

v?zm&? (b i od) ©wae^xttv^rn^-* 

[0 0 12] ±Kb loAbi oD»fr(D«8it/j: 

AMJ-2 3 3 (FERM BP-1 4 97) 
0>fc3fe«c. :/HfJt*5rU*A • 7>^-/m (Br 
evibacteriun aanoniageoes) ATCC687 1, 
TCC 1 3 7 4 5. PJATCC 1 3 7 4 6, ?V\Ln>? 
T*U^i* -x/^U^^A (Brevibacteriui divaricatu 
o) ATCC 1 4 0 2 0. JVMWrWL* • ^£ h 
77—*>9lk (Brevibacteriui lactoferiDentoin) A 
TCC1 3 8 69, 3»J*;WJ9A ■ 9)\>9*1jIk 
(Corynebacteriaa glutamicum) ATCC 3 18 3 13? 

[0 0 1 3) znt>V>&fttim*iito&*>b i oA b i 

[0 0 14] ±12 b ioA bl oDBffrtt* ±B=iU 
2 3 3<fc (FERM BP- 1 4 9 7) ©»fifle±fc#' 

[ooi5] 5tr. ^ue^fuw • 

- 2 3 3«c<D^ft^e»lfi#DNA^i*tfir^. 
»ftttDNA*»ftMIRB*» M*.KSau3AI& 
HUT. DNA»rfir©**3^»2 0-3 OkkCUJ: 

[0 0 16] ^en^DNABfrfr^nx^ Pt»*-M 
AtlpWE 1 blzft AU £<DDXSF£. ADNA in v 
itro Packagiiig m£HV>*^S«A£<fc0, b 1 oA 
ft&»f*b i oD©K«Lfc*»BMSJM* (Journal of 
Bacteriology, vol 94, P2065-2066, 1967RtfJoornai 
of Bacteriology vol 112, p830-839. 1972MR) 

[0 0 17] *6ft*JHUSftlM:Q:]XSPDNA* 

e^fUW - 7 7/UM J - 2 3 3#Jfefe#riJ*(9 
bioA b i oD«fr£*&- 

[0 0 18] **< UT#e>n*b i oA b 5 oDBrfr 
*£3>Wft2 0~3 0kb£*£<, mmtoTUW 

[0 0 19] ±g2T^^tlfcb i oA bioD 

&1 



(6) &08¥4-3 3O2 84 

10 

KB-^ttaxs FMSftMHMttHtvraKU 
#e>n*DNA®rKr$\ *»»T«»bTIB&^^-^ 

&/WXfcfc<fc*8me»fcJ:r>, gtlffib i oA»*v* 

[0020] #£n*#Kte&t*cfco:/vxs hdna 

J0 SJAffiL MIS»^T»«r*r^Ci:lcJ:r)}fA$n^^ 
UH/X^xU £A • J - 2 3 3ft&&#&* 

(DbloA b I oDffifr £<!:j&*T£ 
*. 

[0 0 2 1] Z<0&5lzLTne>tlZ>b i oA bio 

J - 2 3 3#(D»fiftDNA£®IEfM&S a u 3 A I CO 
•#*r#K«fcDSJDffiU £6£*tlft. fBISBI*Sa 

b(DDN AKft&mfZ Z ttrcsz. 
20 [0 0 2 2] CCD#>4. OkbOb i o A bioDBflt 

[0 0 2 3] ft*5. *«itl:^i»T. fflBt»*fc<fc* 
rwRSttftj fcL DNA^Xtt^x^H^ $98 

ft L fcfi £8UB L fc. 

[0 0 2 4] r«»f«rM-0***j fttf^Xi* 

11. XvXU t7 • ZMVa>9&?7T-i? U phage) 
<&DNA£$J®BMfflind IIIT$)»rLTlt£ns*>T* 
H»ODNAKfr©H-7»n~xy;P±-C«>««l6» 

77>f -imi 7 4 77-y (0X1 7 4 phage) 

*»ffi«T»*»n5«*«fcS^, «I»rDNA»rM-X 
40 tt^xa FOftDNA»rM-<0^5^J|Cmt*S. ^ 
X5F<D*€;*tt, «nKKA-«n-Fno*«d«lDjlL 

T#8&*. ft*5. ftDNAKH-O**Sl0«JgC*U 
T, lkb&±(&ffiKHD*^tc^>TI^ 1 %715u- 

xyjirtta»aicj:^Ti»&nfti»«tML> »o. 

1 kb*> £ l kb*j»<DWfrO;A;€r 3 Co^ttt 4 X# U 7 

[002 5] 
K2J 
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(7) 



&0B¥4-33O2 84 



torn* ^jgtts 

BamHI 1 

Dr a I I 1 

Sac I 1 

Xho I 1 
±g3U*k 2. 7 k b(DX ho I#»rlWfrka;fcv7 
$y<7;^>87^/ h7>X7X7 — & X X ^ 

[0 0 2 61 UT, ±£bfcb 1 oA b 1 oD D 
NA»rM-^<C^^n^b I oA b i oDIi 
VtWU • J-2 3 3$fe&#DNA£WB 

£ 2 

MIBBBK 

S a c I 1 0 

Drall 1 l 

BamHI 1 1 

\Z£0» b i oA, b i oDIl $9IS»*Xho I fttf a? 
S a 1 IT#Dmt-~£fc£oTft£ft*2. 7 kb* 
(DDNAIWfr^ Xh o 1 VttMcb J oA. *<DT 
SIS a 1 I fiB&Wcb i oDtO&MW&tttlsT&mi 

[0 0 2 9] $x±\zmmLft*:£i!i>tm4.okb» » 

2.7kb©bioA bloD DN A»rtf-(&ffl|KIPi& 

[0030] ^^bfc^utrn^^u^A- 7^ 
nAM j - 2 3 3 <z>$fefc#£, mmrnrn s a i r 
T«Dtarc:ticio^^n^±#$^4.okb<D ^? 



1fflgrPfK-<D;*g2 (kb) 

0. 8. 3. 2 

1. 2, 2. 8 
1. 8, 2. 2 
1. 3, 2. 7 

*»#Sal IfttfXho ITttOffi^tlC^T^ 
ft**£3#»2. 7 k b©DNA8r**l::£S;ft*t> 
<D<b#A£ft*. 
[0 0 2 7] ±S*52. 7kb<DDNA»rH'^ SSfc 

5 £T§2& 2 ic^r. 
[0028] 
[S3] 



ATG GAA AAC CCC AGC TTC CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 
Met Glu Aso Pro Ser Lea Arg Glu Leu Asp His Arg Asd lie Trp His 

15 10 15 

CCG TAT GCC GCG CC€ GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 
Pro Tyr Ala Ala Pro Gly Val Arg Aso Arg Leo Val Tbr Asd Thr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG An GAC GCG ATG 
Gly Val Phe Leo Thr Leu Glo Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leu Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATC AGT CAC GTC ATG TTC GGC 
Arg Ala Ala Glo Lys Glo He Asp Thr Net Ser His Val Met Phe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 
Gly Leu Thr His Glu Pro Ala He Lys Leu Thr His Lys Leu Leo Aso 
85 90 95 



9, 1. 8 
5,1.2 
9, 0. 8 

1 8£fctepUC 1 9^fflWyf^y)?^l/tf H 

(dideoxy chain teroioatioo &) (Sanger, F. 
et at., Proc. Nat. Acad. Sci. USA 7 4. 54 6 3, 

1977) ofcjrr* ztifirzz. 

[0031] a»< ur. mg&m*<o*-7>i)~?> 

7$ J h^>X7X^-1ffc3~FT*ftfc^ (b i o 
A) te, *<Dffi^&^lT*3ftS«*]£#T*4 2 3 
1 2 6 9<oag#£r)#t/£;* 

(b I oD) tt, *<&Efl«^2T^2ft*Se#)£ 
*TT*2 2 4(DT£y'i*£n-F-f*6 7 2<D$L&K£ 

omtfiznz : 

1 



48 



96 



144 



192 



240 



288 
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(8) &PW4-3302 84 

13 u 

CTC ACT GGC AAT GCC TTT GAC CAC CTC TTT TAT TCC GAT TCG GGC TCC 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val GIo Val Ala lie Lys Met Ala Lea Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Gin Gly His Pro Gin Arg Thr Lys Lea Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Gla Asn Gly 
145 150 155 160 

ATC CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro Gla Gin lie Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CCG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Vat Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met GIo Leu Leu lie Asp Glu Thr Val Ser Ala lie lie He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Vol Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TCC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He Glu Gly Val Ala Ala Leo Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
lie Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Leu Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Ittr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Val Leo Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu Glu He He Glu Thr Gly Met Trp GIo Lys Gin Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT An 1056 
Lys He Glu Ala Lys Leo He Ala Gly Leu Ser Pro Leo Arg Cys He 

340 345 350 

CCA GGA GTT GCC GAT GTC CGG GTT CTC GGC GCG ATT GGC GTC ATC GAA 1104 
Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He GIo 
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<9> &&W4-330284 

355 360 365 

ATG GAA CAA AAT GTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met GIu Gin Asn Val Asn Va! Gin Glo Ala Tbr Gin Ala Ala Leo Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp He Arg Pro Phe Gly Arg Leo Leo Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA CAG ATC TGC CGC GCG CTT 1248 
Pro Tyr He Tbr Thr Ser Gla Gin Cys Ala Glo He Cys Arg Ala Leu 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 

mm&n: 2 

ATG CCA TTT TTA TTT GTC AGC GGC ACC GGA ACC GCG GTT GGA AAG ACC 48 
Met Pro Phe Leo Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Tbr 

1 5 10 15 

TTC TCC ACA GCC GTT TTG GTT CGT TAC TTA GCC GAT CAA GGA CAC GAT 96 
Pbe Ser Thr Ala Val Leu Val Arg Tyr Leu Ala Asp Glo Gly His Asp 

20 25 30 

GTT CTG CCC GTA AAG CTC GTC CAA ACA GGT GAA CTT CCA GGC GAA GGA 144 
Val Leu Pro Val Lys Leu Val Glo Thr Gly Glu Leu Pro Gly GIu Gly 

35 40 45 

GAC ATC TTC ACC ATT GAA CGC TTG ACT GGA ATT GCT GGA GAG GAA TTT 192 
Asp He Phe Thr He GIu Arg Leu Thr Gly He Ala Gly Glu GIu Pbe 

50 55 60 

GCT CGT TTC AAA GAC CCT CTT GCG CCA AAT CTG GCA GCC CGA CGA GAG 240 
Ala Arg Phe Lys Asp Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glo 
6 $ 70 75 80 

GGG ATC GAG CCA ATA CAG TTT GAT CAG An ATC TCG TGG CTT CGT GGT 288 
Gly He Glu Pro He Gin Phe Asp Gin He He Ser Trp Leu Arg Gly 

85 90 95 

TTT GAC GAC CCA GAT CGC ATC ATT GTG GTG GAG GGC GCT GGT GGC CTG 336 
Pbe Asp Asp Pro Asp Arg He He Val Val Gla Gly Ala Gly Gly Leu 

100 105 no 

CTG GTC AGA TTA GGG GAA GAT TTC ACC CTG GCA GAT GTT GCC TCC GCT 384 
Leu Val Arg Leo Gly Glo Asp Phe Thr Leo Ala Asp Val Ala Ser Ala 

115 120 125 

TTG AAT GCA CCC TTA GTG ATT TGG ACA AGC ACC GGA TTG GGA AGC CTC 432 
Leu Asn Ala Pro Leu Val He Trp Thr Ser Tbr Gly Leo Gly Ser Leo 

130 135 140 

AAC GCT GCT GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 480 
Asn Ala Ala Glo Leu Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr 
145 150 155 160 

GTG TTG GGA GTC CTC GGC GGT TCG ATC CCT CAA AAT CCT GAT CTA GCT 528 
Val Leu Gly Val Leu Gly Gly Ser He Pro Glo Aso Pro Asp Leo Ala 

165 170 175 

ACC ATG CTT AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 576 
Thr Met Leu Aso Leo Glo Glo Phe Glo Arg Val Thr Gly Val Pro Phe 
180 185 190 
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(10) #BPF4-3 30 284 

17 18 
TGG GGA GCT HG CCG GAA GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 624 
Trp Gly Ala Leu Pro Glu Gly Lea Ser Arg Val Glu Gly Pbe Yal GIu 

195 200 205 
AAG CAA TCT TTT CCG GCC CTT GAT GCC TTT AAG AAA CCG CCG GCA AGG 672 
Lys Gin Ser Pbe Pro Ala Leu Asp Ala Pbe Lys Lys Pro Pro Ala Arg 

210 215 220 

TGA 675 

V*?>>>>±*~ FTSitfc^fc^trDNA fcfc^fcOaW* V <♦ WAtf^7^^ F P C R Y 3 

BrKiS* ^03U^ffflS^fe^DNA^^»5tl 0, pCRY21, p CRY2KE, pCRY 2 KE» 

1th<D<Dfrfrt>?. a#JB^Sn*DNA£&&ff, m PCRY2KX, pCRY3K7, pCRY3KE, p 

A«^ty^T>4tHSysteBrlPlus^fflV^T^$nfe CRY3KXdt»H:ttffi^. 

fe<znr&oTfc«ku. [0 0 3 6] ±te:/^x=* h^^-pcry3 o&m 

A'AMJ - 2 3 3©5ferjM|:DNAd>e^^ns*%^ X (BrevibacleriuB stationis) I FO 1 2 1 44 (F 

<DDNA»rJm, '>75/^7W>K7$/h7>X ERM B P - 2 5 1 5) *&?7^5 F P B Y 5 0 3 

yX7-ifRZS/X\tTX7*\f*^>is>iz*-V$: DNA^idJ CKD^XS F(D§*ffflfcM$0B¥ 1 - 9 5 

3-F-T*«iB^SW^ffl^^^tJ&t^^lSD^S 20 7 8 5%^#I) U $JIE»£Xho IT^t?^ 

ffi^J«---^Oi[S^CO^Si:flS»$nT^T*><i: <X 4.0 k bO^X^ F It £T£ 

teBy®SnTMTt>J;<. ^^tttf^lCifiSd^A^n 3trDNARfrfr£9J0fflU WlEcoRl 

TV>Tfc£<* $^lw*SiB^O-»^ft$nTV^ Kpn IT*£SjWft2. 1 k bflr/^X^ F0>£5&fc 

^©bloAbloDKWc^n?.. 0PSW«*§y^X^FpHSG2 9 8 ©E 

[0 0 3 3] *«^©b 1 oA b 1 oDKHrtt, 3'J c oR I, Kpn iBMfcRtfs a I I ffitelcaUMMrC 

*MmnT77XH F<&«»iBfc*tg£IO*it^£* £ICJ:D* ^7X> H^^pCRY3 O^SWT* 
< £*>£tr>^X3 K^* ATS ZLtlz<k*)* 

a 'J ^SilTy 7 ^ / ^7i^>K7 5 / h 7 >X 7 [0 0 3 7) frit. -kffi^XSF^* — <<n*5tw 

Xy-V&Zf/X\*TX?-*¥*T>^>±*---V<D& 30 ODbioA b I o D0rH-(Oi*AKt mAtt??** F 

3&£pJiBfclflj*A:/^Xi* FfcftSCttfTi**. A**~*lc 1 IB^cft^^ET^^ISS^fi^^. KM 

[0 0 3 4] *&W<»b i oA b 1 oD0rfr£i*AT K»*T0l«U *CK*%BBtf>b i oA b i oDRfr 

^2-42 1 2^I^i:^$ntl^^7X$ fc, DNAU^-if«lST»IS$-&^Ct;-«tOrT^C 

F P C R Y 3 0 ; *l«¥2 - 2 7 6 5 7 5#^IC©« tiftTZZ. 

$nXt^7X^HpCRY2K PCRY2KE, [0038] ^frWICJi, m^iltm??** f p CR 

P C R Y 2 KX, pCRY3K7» p CR Y 3 KE, p Y 3 0 £$HE»*X h o I *Z tCiJtffcfHE 

CRY 3 KX ;^«fl-1 9 1 68 6^«ltE«$ ^Sal I *JH»T0Otirrz: tic* D#£n**£ 

tXTV^^^X^ FpCRY2RfJpCRY3 ;^W»3 40 ^4,0kb»bloA bloDW^ DNA'J 

5 8 -6 7 6 7 9^fSfcge*<Z>pAM3 3 0 ; ftMBS ^--tri?aig$^e:^lCJ:OfT^ C 

5 8-7 7 8 9 5%^i:41*fl)pHMl 519;^ [0 0 3 9] Z<D*5 KLTj&JfcStXfc^X* F p C 

B35 8- 1 9 2 90 0*ffc«KffiiUOpAJ 6 5 5, p R Y 3 0 \Z*%W<D*:$l<i>m4. 0 k bODNAtffr 

A J 6 1 l&tfpAJ 1 84 4 ;4#WW35 7- 1 34 5 £i*ALfcfc&A:/:7Xi= Ftt. y"^»:f >« 

0 0 ^lriB«© p C G 1 ; ^PBBa 58-35 1 9 7%^ 7^h7 >X7X7-V&Zf7XT*V*T>~>>*: 

$8tCgBift©p CG 2 ; ftmiBS 7- 1 83 7 9 9^*8 ^-1?(D®iglCffaiCfflV^e: t*t7?^ifi«A^X 

icE«copcG4Rr;pCGi Mg&mwzzt&TZ a k<d-ot&d. *%«#^«^n*^x^ fpc 

*• RY30-bio3^U. ^7XiFpCRY3 

[0 0 3 5] cn^^Tf>nU^HWS©li^^^ 0-b i o 3 tf)jgj£ICO^TBU &ffi3ygfl 3 RUM ft 
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[0 04 0] Z.O'f'yTs* FpCRY30-b i o3(D 
snsb i oA b I oD££tr:JU*gg«8l*9TffiS 

7-i!RVrX^X}i*?>^>^*-VZ£fe\Z%}m 

[0 0 4 1] *&miz£Z7yX* F~eMTl&&L5Z 

f , JW-77/UMJ-2 3 3 (FERM BP-1 
4 9 7), ^tr/t£x»J£A-75AAMJ-23 3 
-AB-4 1 (FERM B P - 1 4 9 8) * 7H£ A 
^f'J^A • J - 2 3 3 - ABT- 1 1 (F 

erm bp-1 500) , ^i^a^d^a • 75 

AAM J-2 33-ABD-2 1 (FERM BP-1 

4 9 9) &*mj$ftz. 

[004 2] ft*5. IgOFERM BP-1 4 98<7> 
Mm*. FERM BP-1 4 9 7 0)W&&n&tLT 
D L - a -7*;&»W&%mmtotZtt*2tltZX? y 
-^JSfcttm£«3Tfc* (tt&B85 9-28398^ 
*8£3-4ffl#M) . FERM BP- 1 5 00 

vmmt* FERM BP-1 49 7©iMii«c(!:l 
fcL-a-7^;»Kh7>X75 IBM* 
2 - 5 1 9 9 8^&fa#flB) . 3 £ 
IC, FERM BP-1 4 990>jS&|*teFERMBP- 
1 4 9 TCDSttcSSIfciibfcD-a-y^yiSK^Ta 

±- *mm&#&&r$>z mmme 1-177993 

[0 0 4 3] ZfL£><D&L$i®}<Dmz. 7Vl?A£5r'J£ 
A ■ 7>^7V^X (Brevibacterium anaoniagene 
s) ATCC6 8 7 1, ^ATCCl 3 7 4 5, fp|AT 
CC 1 3 7 4 6. ^Ptf/t^^'J^A • r/t'J*^A 

(Brevibacteriun divaricatum) ATCC 1 4 0 2 0. 
rTVtfA^U^A • 5^ h77->>*A (Brevibac 
terium lactofementuio) ATCC1 3 8 6 9. n'J^ 
WJ»)A • (Corynebacterium glutan 

icon) ATCC 3 1 8 3 1 ££lf£fc£fc£ LTJ8l>* 

[0 0 4 4] fc*fr££LT!/l^/t£^y£A • 75 
A- AM J - 2 3 3 A*0>Bft£Ji!t>**£ % 
*Tf*:/5XaFpBY5 0 2 (#WBa6 3-3 6 78 
7*f£f8#8«) flm^J&iffiJKTi&*«£*t& 

BY5 0 2^t5^t*tS$LU. *>©<fc5ft:/5 
XSFpBY502 &**-T**ttt ITIt 

TBact. Rev. 36 p. 361-405 (1972)£flB] . ±§2:/5 
X^HpBY502 £ A&M<C&2rr*;£&0-W£^ 
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[0 0 4 5] ettU&WrV 02x • 75/1AM J - 

2 3 sco^w^^tcia^rsiiscDy^u v>^u 

>v (»£: 0. 2-5 0 tfg/m!) t>L<«X^^^A 
a F (mm : 0.2-50 *g/ml) S?£^tri&ife 

\z. inmomi ommzuz&oizmmv. £W£* 

7c£KfBSLft#*K JW2 4^ffl»3 5X:T**T*. 
»*fac^ft)RS«^«%lC**l^ fc)3 5 , CT*J2 a* 

Wlif^^fT^ 7*77$KpBY5 0 2*^ntT 
^*<*£3W*-r*. -C0»^CJ:0y7X^ HpBY5 
0 2^£3nfc7Ufcf/t*xU£A • 77/tAMJ- 
2 3 3m3fe»»d^^n^ 

[0 0 4 6] Z.<D&5\zLTfte>tiZ>7U}frt>7TV'y 
A • 77/UMJ- 2 3 3fi*BS«'N^tJS!7 r 7Xa F 
©^Stfc*£,hL,TfcL DNAS^ffilC/mx^^am 

[Satoh.Y. et al, Journalof Industrial Microbiolog 
y, 5. 159(1990)#J[8] . 
[0 0 4 7] ±&<Djj&T!MnilZ»lsX®$nZi?7* 

®, WAtfTVlf/t^iJ^A • 7 7AAMJ -2 3 3 
&*1kO%Wj&*t&T\Zi&'<*. 

[0 0 4 8] m«l tem&mzttm 

>*x^A. SfcT^x^A* BiKTV^-^A. IB 

-**AU»>A, MRT^y^A^ffllr^nS. £ 
otetc^ybx *X*X* #tfx*x, 3->X^ 

[0049] a*. 

W^ftTJC, W2 0-4 0T:, «F*L<«2 5-3 5t: 
OiBUKTfT^ili:*tT^-5. **&+0>pHtt5-l 0, 

4» [0050] ««ntt««)H«sMia % »*u<«i 

-5^?*^, 5JC#Xb<«2-3^*%T*^. * 

[0051] z<D*5izLTnznz>mmm**>mi>& 
[oo5 2] &< LTts&ztxfzmmt. mzL&zmm 

V1t®GlZtt^Ti>7$S'l7)),zf>m7$; h^>X 

7X7- VRit/xteUrXtttf-t^y^yii?--- tf 

5(7 [00 53) ^f*?tC^*^nfc. vT5y^^;Prf> 
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m. m*&m* **i?Tixm<Dm*m^t>ftttmz 

3 1 4-3 3 3I^#I] lC#TSCt^J:D, ««M 
Coomassie Brilliant Blue R- 
250££ft!MMfcftftt>tt. fiftfeftfc^DJfcfiLfc 
W^«7r;PTv7ttK Ultro Scan XL P-tf- 

fc&£3n&> ^7^y^^3f>87^y h7>xy 

[0 0 5 4] ±E0$D<y7a/^7^>S7$/ h 
5 > X 7 X7 — lirXW If** > »-fe * 

[0 0 5 5] *9HB»Trtt, !7>fcfA^-r'J?A • 7^ 
A AM J -2 3 3^by75/^7;^>K75y h7 
>X7X ^--^Rtf^X5P* if > x >-fe * — if £ n 
-Hf^iSe^ (b I oA b i oD) £^tfDNA»r 
#£¥f«U &DNAW*££AL£»|fcA:/:7X5F 
fcBlX^Hf/t^T-U^A* 7 7AAMJ - 2 3 36 

5 / h 7 >x 7x^— if&r^/x^xx^ tr^>^ 

7*Hf/^f'J»H • 77/1AM J - 2 3 3^ 

[0 0 5 6J v>t>«>&:3ij*&mi2. 3»JWf'J 
^A«^Utf/<^xU»>A«^(Z)a><r^JS^, S*<0 

s. cine ©mm. *Bfl&g(&7^/&fcj£*DNAco 

fj£a>-e&£ (Report of the Fermentatioo Research 
Institutes No. 55. P. 1-5, 1980. International Journ 
al of Systematic Bacteriology Vol. 31, P. 131-138, 1 
981#0g) . 

[0 0 5 7] bf^>X^tt(D3 0^SIDfll. 05 

^.It/l/^fWA ■ 7^/tAM J - 2 3 3 (FE 
RM BP — 1 497) , ^Ubf/t^^U^A- 
77-/>^AATCCl 3 8 6 9 *5<fc#3 
U^A ■ W$^JAATCC3 1 8 3 1 IC^^T. M 

tr^^>S^tt*»a^»» (Journal of Bacteriolog 
y, vol 112, p830-839, 1972:fcJ:tf Journal of Bacteri 
ology, vol 94, P2065-2066, 1967#B8) tz<D3£ftmM 
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(Journal Bacteriology, vol 96. p515-524. 19 

£n$3mvmmmm\zv**))vcoAis 

>-fe*— tffcn- F*r^»feiF" (b i oC) #J:tf7- 
y h - 8 - 75 /<5*:*>K;>>x*-if£n- K-T 
(b i oF) #*JflLT*59, £fc4K£t> 
7, 8-v757^^rf>«75y h7>X7l7- 
•tf€rn-H*r^e^ (b i oA) , rXftt!^> 

v>-fe^-if^3-Kt- ^a^p (b i od) *3£tftr 

i0 *^>x>ir*-i?£:i-F^51S£^ (b i oB) £ 

[0058] cnzvm&zf&zztitt:, ?uvrt#T 

D£A • 7 7/UM J -2 3 30>*fc£T, 
a^«^^¥«^nfc^75/^;Prf>K75/ 

>x7x^-ifRr;/x«xX5 1 ^if^>v>-fe^- 

tf£n-K*r*3tfcT (b i oARtf/XISb i oD) 
£^tPDNA»rM-t>*^©«a^^n, 

A^fU»)A' y^;xAMj-2 3 3»cie^-r, 

[00 59] 

* t & ttn & e> & v\ 

[0060] 

a? (a) ny*®mmztt?z\±*r>xz&'>#!&-? 

¥£*£JS«&AJSifc (M:I%2g. (NH4)»S047 
g, KjHPChO.Sg, KH»POi 0.5g, MgS 
O* 0.5g, FeSO* '7HjO 6mg, MnSO< 

• 4-61I.06ig, »«I+X2.5g, *1f5/»5 
g. tf^7 c >2 0 0/zg, mm^7^>2 0 0 iLg. tf)V 
n-X2 0g> M*ig?hM lgyKfcfc, fVM 
Wt'J^-77/UMJ-2 3 3 (FERM BP 
- 1 4 9 7) £fc!8LTO. D. #*)2. 9iCfc*iT 

tfL:mm2g. (NHO^SO* 7g. KjHPO. 
0.5g. KHiPO* 0.5g, MgSO* 0. 5 g] 

T2©ac#Lfc. cw&fczi o*uoBM#mmizmm 

L. ^CD^lalSr. «®», 5 oriCftaLT^^fcfcf 
*^>*JfeiflC«* (K*0.2?6, tt»7>*X^A 
0.7^, KH2PO4 0.05%, K 2 HPO* 0.0 
5%> MgSO< • 7HiO 0.05%, FeSOi-7 
H*0 6ppo> MnSOi »4-6HtO 6ppm> ^7 
5 > - HC I lOOMg/U^hJk fcf^5>-7!y 

5» -t<ffi*tf5 y»o. 1 ^zj~xo. 2%, m?i 
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1.0%) iCJStoU fu-htzmv. Sfcb 

ft. 

[0 0 6 1] P^lCLT* ^Vtf/t^xU^A- Vyrt 
AMJ-2 3 3 (FERM BP-1 4 97) <Dttfc>0 
iZ. :/Hf/t*xU*A- 5* F77-^>^AATC 
CI 3 8 6 9, 3'J^f'J!)A' W 

$*AATCC3 1 8 3 1 £m>T&«CD3 U^SttB 

(B) tf^>S*tt*li9*IH*t(0ffi«tt^» 

[0 0 6 2] ±|2 (A) m-Cft»L1t* 3m<OZJV*m 

*>3S*tt*)^gS«c«* XvXUt7-3»J (Esch 
erichia Coli) R 8 7 3 (bloA4) , IrIR 8 7 4 
(b i oF 1 2) , ^R8 7 5 (b i oB 1 7) , |e|R 
8 7 6 (bioCU) , I^R8 7 7 (b i oD 1 9) 
[ ( ) to\*Z®K<D&fc?m (Genotype) 

\t. Journal of Bacteriology, vol 94* p2065-2066 (1 
972) . Journalof Bacteriology, vol 112. p830-839 
(1972) #HB) # 

[0 0 6 3] Zft$n\f*7>m*&±Mm&&tit±n 

z=i*)*®mmonu--Mi&<oiimz&K>, 3i>*s 

fflffi^lf^^>*^^liK^^il^cD<!fc7)a5^*^ 

[0 0 6 4] *49«ltttt©»^ ^tfA^U^A- 
77/UMJ-2 3 3 (FERNBP - 1 4 97) * ^ 
I'tT/t^U^A- 7^h77^>^ATCC 1 3 
8 6 9. 3»JWtU»>A»W^AATCC3 
183111 &®t*#. XvX'JbT- HUR8 7 3 

(b 1 OA 4) , 8 7 5 (b I oBl 7) * f^R8 
7 7 (b i oDl 9) ZttmLtttf. ER8 7 4 (b i 
oF12) , 3R8 76 (b i oCl 8) £ffl*|b&*> 

7-if£:i-KT*fc£^ (b I oA) . ^x^e^* 

^>^>**-tr&3-KT*itfc^ (b i od) 
b) &m\sX^*z.tim*>frtt£*oit. 

[006 5] 

3 gjgv7 ^ y^lcf >BE75 y h^>x^x^- 
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Tfe ^ftDNABrfr (b I oA b i oDgfgj^^gp 

(A) ^Vtf/t^5r»J^A • 77AAMJ -2 3 3(D^ 
DNAOjfcffi 

ft A fcft [*fl& : 2 g , (NHi)j SO* 7 
g> K2HPOi0.5g, KHiPO* 0.5g> MgS 
O* 0. 5g> FeSO< • 7HiO 6n«. MnSO< 
• 4-6Hi0 6ng, BfX^2. 5g, *tf^/»5 
g, \f*3 L >2 0 0ttZ* «15 1 7^>2 0 0tfg, ^ 

n-X2 0g. y^tf 

/^TU^A-77nAMJ-2 3 3 (FERM BP 
"H97) £#SUafcJ»»JI8Ti3*U 
£. &5nfcS#£l 0ng/nlC!>««lC'jy^-A^ 
tfl OnMNaC I -2 OaMhUXSartt (pH8. 0) - 
lDMEDTA-2Na»«l 5olfCll»Lfc- X\z7n 
-i?K&, S»»S^1 0 0 ug/*UZteZ>£o\z 
&ftlU 3 7TCTlBtffl&fiL*:o £ 6fc Ft^>;W*8 
± h u * A£S*»£ato. 5 %i;:fr*<fc5 ic^unu 
5 0CT6^w«iauT^gfL^ 

»w^Mfc3i/ftii. ^a^s^ai (5.o 
oox g> 2o#m* 10^12*0 u Jtmwft&& 

JfcU »R7-hU^AS0. 3M£ft*J;5l::8slnJL*: 

9 s-frm<oM\zft&-rz>DNA&tf 7 xm-mzzt 
o> 7o%x^y-;PTft^Lfc^ a^bfc. ssn 

fcDNACl 0bMMJX8»& (pH7. 5) -luOIED 
TA- 2Na&fc5nl£jBU;t* 4t:T-lfc#fBU 

[0066] (b) m&ztiw&m 

±g5 (A) ^T&fc^U-fcVt^U^A* 77/UMJ 

- 2 3 3<DtDNA9 0 ul^lWISBf S a u 3 A I lo 
nit€«^ 3 7t:T2 OftMEi&tSV&WmLtt. 
Z<Dm##mi)KA\ZZJ7>$ Hp WE 1 5 Uh^y 
->*t») £fS0ISBM&BamH IT$J0rLfc&. K»J> 
&fc&misft*><D&m&L* 50mMhUX©»» (pH 
7.6). 1 0nHi??*7>U<i ImMATP. 1 
OmHM g C 1 j ZfetfT 4DNAU fef 1 aoi l<Z)&j£# 
S:*ilDU <^ir<0»SJi®j»a^T*i) , 4tTl 

[0067] (o v*?>±&&\zm$?zmmz? 

±ge (B) «Tf^3X5Hi»^K WEX^X«J 
h7-3»JR8 7 3 (bioA4) «c$i«iAl, 7 
>fc^'J>5 0Dg££tjj^KJ8ife fKtHPO* 7g. 
KH,POi 2g. (NH4) 2 S04 Ig. MgSO. 

- 7H2OO. 1 g. ^Ilf^/Kl 0g, ^3-X2g 
&(^«^l 6 g^^©* l *)y hMzmmi IZ&ML 
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A invitro Packaging Kit £ffil>Tfr^fc. *S&±<D& 
NA£8iMU tt3X5H^©K»^ICj;0^»rb, 7 

pWEl 5<D&2S. 8kb<DDNAtfJtfc:jbD;L, 

3 0kb<Z>DNA»rM-^K^6tlfc, *3XSK£pWE 
15-bi oAtMtit. 

[0 0 6 8] (D) b i oA b i oD«rfr©^7X> 

H pBiuescript I I 'NOtr^m— n>£f 
±E (O jgir^axa HpWE 1 5-b i oAlC^ J0 
*n^DNA»A»rft-ttJW3 0kbt^<. 3iffitfrCfc 

Z>fzV)\Z. "/y^^ K pBiuescript I I (Xh7^i?- 
>tfc<fcDtf!R) ^7^/^7i^>87^y h?>X 

(b i oA b i oD) £^ttDNA»rtt-£ 

[0 0 6 9] ±12 (C) JlT^fcaX^ HpWE 1 5- 
b i oA£iftlE»*Sa 1 I Ti»»r VfzhOt. 7v7> 
5 F pBiuescript I I £fB©#?fcS a 1 I TSWrLfcfc 20 
0>£E£U 5 0mMMJX«»& (pH7. 6) , 1 OmM 
^tXKh-^ lmMATP. 10raMMgCI,& 
OT4DNAU^- tflunit©6/£#€:i&twl, (£&# 
<0»&teS»»J&Tc&*) . 12tTl 5&*JBJ££;* 

[0 0 7 0] #<E>nfc:/^x5 ttg«&JBK «[>fk7j;i/ 

>"}A& (Journal of HolecularBiology, 53. 159. 19 
70) l:^WyX'Jk7 ■ Z3UR8 7 3 (b i oA4) 
*£#HIHftU 7>£xU>5 0ng&£*rBW«Jfe 
[KiHPO* 7g, KH2PO1 2g, (NH«)»S 3? 

04 lg, MgSOi-7HtO 0. 1 g. 

£3 :/^X$ KpBS- b i oAD4 



*iog> y*3-x2gw»x i6s*aa*i'J 

[0 0 7 1] C<O*tt±<Z)^*««:*ttfcJ:0tt#** 
U «l««t0y7X$HDNA$»|UU 877X5 

m^xm^Ttt^^ ^7X3 H pBiuescript I I (Dfi 
$3. 9 5kb(DDNA»frlClO^ &3 4. OkbOjfAD 
NA$rJta*£fc$nfc. C«>^7X*H&IK ±Wf 
tt£C»IHEX5'XUl:7 • 3UR8 7 7 (bioDl 

9) »£j»Ms»u 7>^u>5oiB^rt»ww 

% [K1HPO4 7g. KHaPOi 2g, (NH«h 
SO* lg, MgSO^ • 7HiO O.lg, #tf5/ 
KlOg, $Oio-x 2 gRtfS* 1 6 g 1 U 

[0 0 7 2] ^0>«Jft±CE)^*tt£»ttlCJ:0«*tt« 
U ««i«J:D^7X> PDNAftlftUU a77XS 
P£MH»*lcJ:D*>KU 7#o-xy;l/«&*lb£ 
ffl^TM^fctC^ IyX'Jt7-3iJR8 7 3 (b 

i oA4) KiDMnmim^nznrcJyxzvtS; 

<mmtZ, 77X5 K pBiuescript I 10>&£2.9 5k 
btDDNAffimciD*. g£*&4. 0kb©}fADNA»rM- 
#&«>Snfc. &$fc>4. 0kb©DNA»rH-^acDSI 

ODNA*fM*cz)M©»^»r^&H^Hlfc:^r* £fc 

[00 7 3] 
[^4] 



W«»» SSttSSftft WWmKQ±it2 (kb) 

6. 95 

4. 2 5, 2. 7 
3. 7 5, 3. 2 

t h I o-dNTP£2al* ZVJ-Wk (klenow fr 
agnent) 5units£m*.&i&T 1 OftlS\fcf&?<l*tt. EL 
^ttt^Jt<07xy-;P/^DD^A (1:1) 

DNA£tt«£1i:fc. j&&#im* H2ft&U DNA 
£@iRUfc. £tf>DNA£##U fB®»3*EcoRI 

)V/9UUfr)VJ± (1:1) TDNA^Jflffl 
bfctf)^, 2. 5ftS<DX*/-;P£;!D*DNA£ifcR 

[0 0 7 6] $6n*:DNA£l 0 0/ilCOExo I I 
I/ty77- [50mM Tr J s-HCI pH8.0, 
lOOoM NaCI, 5mM MgCh. 1 OoM B ~ 

50 j*;P*7hx* izteMLtt. co>DNA®mz 



Hindi I 1 1 
Xho I 2 
BamHI 2 

±&OM®mm\Z£0ftto^V*,tt*7 i 77>Z H£pB 

S-b i oAD4£*r*l,&. 

[0 0 7 4] &i:Ofe5U:D, «IK»*Sa 1 ITSJD 

tfj^n*, ^7^y^7^rf>S7^y h^>x7x^ 

T£^tm3 4. 0kb©DNAWfM*^#^c:<h^T^ 
ft. 
[007 5] 

[^ifi«3] b 1 oAftttb i oDgtifl&SfflCDfefr 
(A) ^1^— >3>5a.— ^>h<Df^» 

mm&no) (o «T^en^^7x^ KpBs-bi 

OAD4 3 0/ig£WI8B>#Xba 1 ^ffi^r, 3 7 

1 s^m^uT. mmm&**mm*iz<D*>. imH 
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(15) 

Z? 

1 8 OuDitsC[>X*V2£W7-- tf I I I SrJnAsJvJHr 

fc. commtiftmzi o/HToi**>:/u>$ r u 

^8D*P»bfcl 0 0 ^l<DMB:a#^7---t>/^5/:7:^-- 
(4 0mMg»«:r*HJ£ApH4. 5, IOOiM NaC 
I, *^«*J)DA., 65T:, S# 

W<O«l3|lCj:0X^y^^V'T— t>I I I 
<D*>3 7TC£fc£U 5 Ounitstf>Mong Bcbd^^WT 

M Tr 1 s-HCl-laM EDTAfifn^xy —)V 10 
^im±.m^^au^)VA/-CV7^)l7)lZ}-)V (2 
4 : 1) TIB. DNA£*tt^nttfflL£. ±flt£B»J 

[0 0 7 7] g^nfcDNAS:. 5 0u\O>9U/- (k 
lenow) tiHrtyyy- [7nM Tr i s-HCl pH 
7.5, O.luM EDTA» 2 OdM NaCI, 7mM 

MgCl, O.IbM dNTPs] CiSSSt^ 
2units(D*U/-»rfr£i|]A, 3 7*0, 1 5#fHH> # 

^o^j$i:2. 5«S©x*y-;i,£ 
io*. S^«iCTtt«^IeiiRL, 7 0Xx*/-;i,t 

[0 0 7 8] £6nfctt«£4 
K&fcU 1 ObM 5^:frXU>f| — InM AT 
P. 1 OoM MgCI*:fe<fctfT4 U#— fcf5uBits<9& 

[0 0 7 9] I^nfcDNA5^Xft-$lK X-> 

xu 1 7 • n y j h i o 9 

7>fcfv'J> (5 0ng/ml) ££trLB«ife [1 Og 30 
Tryptone, 5g Yeast Extract. 5g NaCl 16 
g agar per II] K&flcLfc. 
[0 0 8 0] ^WLfcna-- c tr>y5X^K^ttdi 
U -f FDNACD^SSL^, -f>ir-F<z> 
*€T;*a*2 0 0bp-4kb£T*)2 5 0bp^#l'2 O^n 

[0 0 8 1] WimzLTm}3fa<r>>7U->\Z.-3\,*X*>2 
0*D->&fcLfc. 

[0 0 8 2] (B) 5^—>3>a:i--^>F 

±ae (a) m~emit7 : u-*sa>$3L-9>b77X* 
F£, XJMio (D) «i:itMi:aotxyxu 

V-7-UUR8 7 3 (bioA4)»Wr;R8 7 7«c 
(bloDi.) £#BI6»U 7>e>-<J > 5 Oog£<£ 

trjURttrift [K,HPO« 7g, KH» PO« 2g, 
(NH«) s SOil-g, MgS04»7HiO 0.1 

g. #1f57«10g, ^Wr3-X2gR^^1 6g 

[0 0 8 3] zomm±^<D. #&&<D±i?zM,z>zt 



ft08¥4-3 3O284 

XSttc<0«»tt^gR^. ^»^^®2^-r4.o 

kb(ODNA»r^^> *«*«©»2.4kbOD 
NA»fM-±lCfc^e>b J oA, b i oD©JBK&*fcfc 

ffli&n-F2nT\,*zztftw$Mz&z>i±. 

[0 0 8 4] (C) y7^;^7^>K7$;i-7> 
tfEJ-K-rSilfiT (b I OA) Ojftgg 

*JfcW2© (D) mT'&ZWt. V7^/^7)Vzl>& 

^-iffcH-FTSMfi^ (b I oA^b i oD) £ 
^fc&3*>4. 0 k b<D02fc^rDNA0rK-(D5£, 
*ffl5fctfc&*j2.4 kbODNABrmc^Wc, £J509 
3 CD (A) mx®£>ntz4 0^D->C0xV->3>^ 

:x-*>Fd>€>;*£>£aSeLfci 7*a-> (02W: 

-T^T) 4(6ot, *<D&gE*!£M 1 377-/^ 
#l><5, 4'47 9 **50(*1'4^PWXS (dideoiy cb 
aio ternination ft) (Sanger, F. et ah, Proc. 
Nat. Acad. Scl. USA 7 4 , 54 6 3, 1 97 
7) KckDftfcLfc. 

[0 0 8 5] *<om&&&mz\Z, W 1 OttKAttBIK: 
TfiLftS a c I ±Sftfr£D rail, B amH I (Djjfa 

<h, BamHIT^^Sal I 0^\MtZ}plr>Xt>^>— 

[0 0 8 6] CCD-^XD^-— ^>U— A 
©55, Sac iSttOl 3 3-1 3 l«LS±iS(DftlK 
ffl&n F >^ S*- y> U -x^ AtD 
ft&frZ* z?7$y<7)l3>&7$; h7>X7X7 
— t^ri-FT**^ (b i oA) I*, t&fEE*J#*f 

1 T^LfcE£ffi^£^rr*4 2 3(07ay^3-K 
lT* 1 2 6 9©^^J;0*fi£$nTV^C^d^^36^ 

[0 0 8 7] BamHIgMfcOl 1 3-1 1 5*6 

8 Kft<D»&H&n F>ATGJCRUT2 2 4<Dn F> 

xX^*£**>^>i:*~if£3-FT*«e 
f (bioD) li, ffifEE^*^2T^Lfctt&fi#J£ 
2 2 4©7^;«^- FT* 6 7 2 

[0088] 

(A) y^X5 FpBY5 0 3©W» 

FpBY5 0 3li, ^Hf/t^xU^A- X* 
7^*-X I FO 1 2 1 4 4 (FERM BP-251 
5) *>£#*2*lfc*H^&l 0^^;Uh><D^X 
5 FT*D, ^M¥l - 9 5 78 5^$g£8e*0>«k5 
ICLTWKL^. 4&«d»iiA«lfe [K^2g, (NH 
<hSC>4 7g, K*HPO* 0.5g, KHiPO< 
0.5g, MgSOt 0.5g, FeSO« • 7 Ha O 
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6ng* MnSO« • 4-6HtO 6og. »Si+X2. 

^>2oo/tg, ^;V3~x2 o g&tf*fi*i vyb 

1 f o 1 2 1 4 4 &M&mmm&m&-?#mu 

lOnMcBEDTA* 5 0bM^3-X] 2 0 

■iiumu 3 7trm«^. sjewnr^ 

*U-SDS* [0.2NNaOH, 1* (W/V) SD 
S] 4 0il«UlU «*>WCigf&LT£iafcTl 5# 

IM^U^ASKGOU, BMKl 1.5nh «*2 8. 

5dI(D^»] 3 0ml£»jtaU 5fe#®ftlLTa>£** 
+K1 5#03»«U!:. 

[0 0 8 9] fcBto^fcjfrfrSlC^U 4 «CT1 Oft 
m. 1 5, O0OXg(DiS^«lC*Ht, ±Bfc£# 

[0 0 9 0] cni:§i(D7x;-;i,-^DD^A» 

Sl&ft. jfrMTK^U IfiTT5M 15.00 

lox^y-MM, -2ocTmnnft, 4<c 
t i o »m. i 5 . o o o x g <Dm&»m*ztw » «:« 

[0 0 9 1] ttft*KEEtt*& TE»»tt [hUXl 
Ottll. E DTA 1 dMv HCiJCTpH8.0lC5i»] 2ol 

E«»*U 0 OnnrJgft-kv»>Al 7 0g$jSi$ffc 
«t] 1 5mi£l Ous/alx^v^A^DV-f K«a£lml 

2tT4 2&m 1 1 6. 0 0 0XgCOiS^>« 

[0 0 9 2] ^X^HpBYSOatt^HMItJCct 
OjS^rtTT^co/^KiLT^ffl^ns. con 

[0 0 9 3] *WCO»itt«^Ky 7 s^ 
3-;i,T4lp!«lSUTX^^AyD >r^f F£fflfflJ*£ 
U ^<0ftlcTE««tt^LTairr^fT^)5:. .OJ: 
^KLT^tlfc^X* KpBY5 0 3£Str8*n£ 

i~3m&Tbo*/*mm*m*immz omzmmvit 
a^ax^y-^*^ -2o'ci^ra#sL 

fc. 1 5, 0 0 0Xg<Dj8&#»i£jWtTD 

NA^$t, KpBY5 0 3^5 O^gf 

fc. 

[0 0 94] (B) ^7X5H^^^-pCRY30W 
^X5KpHSG298 0. 5*gKi»Hi 
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XSKDNA£5££K##Lfc. 
C0 0 9 5] IM2 (A) ^TW»LZt^X5 HpBY 
5 0 3©2/ig£fWIB»f*Xho I (lUDit)£37t: 

[0 0 9 6] KDNA##4fc£®£U 

0nllHJX««fcpH7. 6, lOaMMgCli. 1 Omll 
W y^tXH h-;k lrilATPS^T4DNA^- 
«liinitfcfc*J;5Ka*#£BfcU 1 6"CT1 5P* 
fcl&iBL*:. C^^^tXyXU t7 O U J M 
1 0 93>tfx>H^ 

[0 0 9 7] ^H^tttt«3 0 ag/ml © 
*^V<5/X lOOtfg/ul (S»»flD (DIPTG 

100/ig/nl (S»l«)<DX-gal (5~7d* 

->->K) S^tfLfcifi (h'jyh>l0g, Mx^x 
^ 5g. NaCl 5g&tftt*l h;k PH7.2) T 
3 7tKT2 4l$[iaJS*U *W**LT»&n&. £ 

£3#U ^^7X^H^7WU-SDS& [T. II 
auiatis. E. F. Fritsch, J. Sarobrook, "Molecular c! 
oning" (1982) f>90-91#ffi] ICJ: 0#|tfJLfc. 
[0 0 9 8] ^(DfS^ y^X5 NHSG2980S 
a 1 laffiC^XS HpBY5 0 3**^4. Okb 
aKfrjMfASn&:/5X5FpHSG2 9 8~or | 

«a> [0099] *oMto;«tte/BK tt£ (A) 

6n>t^X5 KpBY503DNA^IS»iKpn 
I MEcoR I KTfflSbT®£n*ft2. lkbtf>D 
NAWfr^±|ey^X5 KpHSG2 9 8-o r i <T>K 
pnlMEcoRlSKtl^D^^U / 7 Xa 
K^^-pCRY3 OfcgftKLfc. 
[0 100] 

t&JSWS] ^7X^HDCRY30-b i o3(Pf£j5fe 

^W2T§^nfc^7X5 KpBS-b 1 OAD4C5 
^ Stfgfcf&IEBMSSa I I £ 5 uni UBir>T 3 7tTl«f 

5 KPCRY30O1 ugZM&mXXho KDlunit 
£fflV>T3 7rTl«fWS^^>»Lfct>co£S^ 
U 5 0»MHJXlg»?& (pH7.6). 1 OmM^^X 
l""f Jk lmMATP. 1 OmMMgC lt&&ZfT4 
D N A U if \f l on i 1 4>&fi£# L (&^<?D»S 

trfc. -©^x^H&ffiursaae^ica^x^xy 

t7-3'JR8 7 3 (bioA4) ««»0«ftL. * 
^ *V-f S>>5 0^g/ol£^S^iS^ [KrHPO* 
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7g. KH1PO4 2g. (NH 4 ),SOi 1 g. Mg 
SO«-7HjO O.lg, rtif^/lfcl 0 g. >f)\,3 
-X 2 g Rtf 1 6 g 1 U y HUcStf] \Z 

ffl^TP^fci:;!^ ^7X^ H pCR Y3 0<D:fc£ 
8. 6kbODNA»rM-^2iDA, &£4. OkbOjfADNA 

[0 10 2] ±fBO$0<H»$tl^7 r ^X^ HDNA^ 

[0103] j&Rte&te, «f^;ux&£/fH>rfro 

it. ^l/t!/^f , J'>A-77AAMJ-2 3 3 (FE 
RM BP- 1 4 9 7) ^7X=HpBY5 0 2^ 
£ 1 0 0m!OKjaAS%r»»ii«aj»i^T««L, < 
n^iJ>G^10L-^h/oinc>i^ i t3l^jtaLT, 2 
££2l$|Sffi<i:5fc*IU KktmiZ* 

^4 KpCRY30 



5£ 



*®#£2 OniO/WXJIIJSft (2 7 2mM Sucrose. 7nM 
KHjPO*. InMMgC It :pH7. 4) lZTVt&L1t. 
ZZizmfr&ftbftmLX&tb, 5nl<Z>/WXJ8fcifcK: 
®«U 0.7 5nIO»)®£. grfiBT^tlfc^xa 
HDNA^SOm I££g-&U **KT2 0#H» 

2 5 0 0#;PK 2 5 u FD£S£U AH«9HH« 

U3 0t:i-ri^ra««^ *t7-fy>15|ig/Dl 

«9ffi*««2 (A) m\z&m<K>jjmzmi,>T7yx5. h 
-r. 

[0 104] 
[*5] 

-bio3 



2 
1 
1 
2 
2 
1 



BamH I 
Ec OR I 
Kpn I 
Sac I 
Sal 1 
Xho I 

Y3 0-b i o 3£ftfcbfc. ^(^y^X^ h'COfcJfK&f 

[0 1 0 53 fcfc, /7X5HpCRY3 0-bio3 

J 2 3 3-BI03I1 X^:?<tfTtrjKlTBlS3 

2 6 0{*T:«ItfaR«f§l 2 04 1*MFERM P 
- 1 2 0 4 1) t LT3Fffc£ tlT^Z. 
[0 10 6] 

[§£lfcH6] y^X^ HpCRY30-blo 3jg)gg 

IM2<DA#Jftl 0 0nl£5 0 0 B l«Hft75X3lC^a 
U 1 2 OtTl 5»W«BMWUfc%OC HJ6W4 
T^Jtfimfetft^e/t^U^A • 77/UMJ 2 3 
3-BI03&«fl&U 3 0t:<CT2 4^r8J^^^«* 
SffPfcflk. H«KLTW»LfcAJ&ttil 00al£50 
OmJ^Hfc^XrJKftku 1 2 0<CT1 5#K«& 
Lfcfe®&. lal^fcO 5 0ce\\s<Dm&lzteZ>&o\z 
ttKU Ri;< 3 0t:^T2 4^fP^i:5m*^fT^> 

zs>*$ 0 wg/micoi(i^*r*iraufcA«%&^^jD 

(DAi&%^ffiV>TiWi?L,fc^«««^^S^U. 3 



ggeagTcg^ (w 

1. 1. 3. 9 

1 2. 6 

1 2. 6 

2. 5, 1 0. 1 
0. 4. 12.2 

12.6 

[0 10 7] rcDteJH, *+*4^>mifottPmM& 

%mz&m\sit^u--\m#x$>z>zt* zztzAte 

[0 108] 

[^Jfi0H7] y7$/^7J^>S7^7h7>X7X 
^-tf&^xX5 L ^fcf^^>x>-b^-^$l35 

(^SSO.2%, KHiP 
0< 0.05%, KtHPOi 0.0 5%, MgSO*- 
7H»0 0. 0 5%. FeSd • 7 Hi O 6 ppn. M 
nSO< H-6H»0 6ppn» 7^7^ > • HC I 1 
00|£g/K RtXtf^>2 0 0|£g/l) lOOmlSr 
^ 5 0 0nl^H^7^X3{C^. (»E»pH7. 
0) Lfc&, ^Ut/^f 1 77AAMJ 233 

- b i o3*$«iu immz?)vzi-xzm*8[ 

2% (W/V) fcSioKftl*, 3 0tfc:T3B|8MB<b 

[0 10 9] ttmtLT*??** KpCRY3 0-b \ 
o3^l^ti7*|/e/^7'J^A • 77MAMJ 2 

[0 1 1 03 ^0)««>«^^^V>ia^ Model J2 
-21£flH>T> 8 0 00rpnTl 0#|BL fltoU 

50 zmmrz. *ummfrto$*giz* o. sh tt i s - 
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(18) #0B¥4-33O284 
33 34 
HC 1 (pH6. 8) £0. 1 2 5mK 1 0% (W/V) K7Sy h7>X7X7- tfXtf^X^flf *7^>>> 

SDS£0.2 0 0nU 0 - *^2> :/ hX^y-^S: 0 . ir* — p C RY 3 0 - b i o 3 £#&U* 

0 5 0nl£*jtoU 7KT£*£ 1 . OmlK^fcrtf*. £ VV/Hf/1?xU^A • J - 2 3 Sflcfclt'* 

lmHC**UT> 0.05% (W/V) BPBt70% [0 113] 

(v/v) yuirD-;v^tri omiu>M±hu^A [&mo%i%} #«W<0*«fcDNAKm*. 

(pH7.o) (©o. iii£jtoAfcfc©£ac»ffitt JfflBcDtf:*^>£££fcw^TS»*05^ ^75/ 

[0 1 1 lj tttt«£ rS-fl:^XA tt» J USDS t?£n- FTSHe? (bioA b 

-PAG7"l/-M0/20-10 10» > Kft£ 70 i o D) ££tTDN A»rtf-Tfc 0, &DNA&rtf-£^tr 

saw*. icRr*«**flwerti#fcA*akii^*tttft. 

[0 112] Coonassie Brilliant Blue R — 2 5 0 CO [0 114] £0«£5l~LTi&&Sttfc;fc&ijf!<D 

0.25% (w/v) (iE*©»flD Mta^y-^ 3U*«iiarfcW*«**««-r*cticj:o. a 

(9:2:9, V/V) ^K^I^U-h *«b»*rtT?^75 M9W»7S V h 7 >X7X 
8:65, V/V) S» (Bfitt) MU «<«t5 [0115] 

u s^k, afu^RfiK^fttt-r^. mm i&mm swim**: 1 

^^T»0S-T (3~5^TO) . r>€f£, toMffr*:* «0)ft:r4« 

(10:15:175, V/V) *I h#P^:®IS« 

» (##8D MLt, LT^fcV>85# B2^J(0aS : GenoBic DNA 

±fclH*4]fft 1 tt2TO2^W^H0n>H 4**:^eWf'jDA (Brevibacteri 

tLT5ftfi$nn^c:t^«fcO, ^7^y<7 ua flavun) 

>R73 y h7>X7X7~izf*5<fctf. TXftlf : MJ233 

f*Cfc#T#*. :©A>F<01S^ y7)VHsT 30 mte&ttB&x Peptide 
itS Olltro Scao XLP— tf— 5r>v h*— ^-j #ffl£H : 1-1269 

J 2 3 3-B1 0 3«c*l:^*v75/^7W> 
K3*J: 

ATG GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Mel Glo Aso Pro Ser Lea Arg Glo Lea Asp His Arg Asn lie Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Val Arg Asa Arg Leu Val Tbr Asn Tbr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG An GAC GCC ATG 144 
Gly Val Phe Leo Thr Lea Glu Asp Gly Ser Tbr Val lie Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTC AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leo Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG ACT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Glo Lys Glo lie Asp Ttir Mel Ser His Val Met Pbe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
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35 36 
Gly Leu Thr His GIu Pro Ala He Lys Leu Tbr His Lys Leu Leu Asn 

85 90 95 

CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC GAT TCG GGC TOG 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val GIu Val Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TCC CGG TCC GGC TAC 432 
Gin Gly His Pro GIu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro GIu Aso Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG An TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro GIu GIu He Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser GIu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Gin Leu Leu He Asp GIu Tbr Val Ser Ala lie He He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
GIu Pro lie Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He GIu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp GIu He Ala Thr Gly Phe Gly Arg Thr Gly GIu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGI GTG GGC AAG 816 
Ala Thr Leo Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Mel Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leo He Arg Ser Pro GIu Gly Gly Gly Val Leo Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asd Pro Leu Ala Cys GIu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC An GAG ACC GGC ATG TGG CAG AAA CAG Gn AAA 1008 
Ala Ser Leu GIo He He GIu Thr Gly Met Trp Glo Lys Glo Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT An 1056 
Lys He Glo Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 
340 345 350 
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37 38 
CCA GGA GTT GCC GAT GIC CGG CTT CTC GGC GCG ATT GGC GTC ATC €AA 1104 
Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala lie Gly Val lie Glo 

355 360 365 

ATG GAA CAA AAT GTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met Glu Glo Asn Val Aso Val Glo Glo Ala Thr Glo Ala Ala Leo Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp lie Arg Pro Phe Gly Arg Leu Leo Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA CAG ATC TGC CGC GCG CTT 1248 
Pro Tyr He Thr Thr Ser Glu Glo Cys Ala Glo lie Cys Arg Ala Leo 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 



mm^ : 2 

&m<0&2 : 6 7 5 

mnom : mt 
: zz*m 

&MQ>Wtik : Genomic DNA 
OX 

ATG CCA 
Met Pro 

1 

TTC TCC 
Phe Ser 

GTT CTG 
Val Leo 

GAC ATC 
Asp He 
50 

GCT CGT 
Ala Arg 

65 

GGG ATC 
Gly He 

TTT GAC 
Phe Asp 

CTG GTC 
Leu Val 

TTC AAT 
Leu Aso 



±**:^Hf/t^5rU^A !7^/\*A (Brevibacterl 
ua flavun) 
: MJ233 
20 ffi^KO^m 

WfR££TS2^: Peptide 
: 1-672 



TTT TTA TTT 
Phe Leu Phe 
5 

ACA GCC GTT 
Thr Ala Val 

20 

CCC GTA AAG 
Pro Val Lys 

35 

TTC ACC ATT 
Phe Thr He 

TTC AAA GAC 
Phe Lys Asp 

GAG CCA ATA 
Glo Pro He 
85 

GAC CCA GAT 
Asp Pro Asp 

100 
AGA TTA GGG 
Arg Leu Gly 
115 

GCA CCC TTA 
Ala Pro Leu 



CTC AGC GGC 
Val Ser Gly 

TTG GTT CGT 
Leu Val Arg 

CTC GTC CAA 
Leu Val Glo 
40 

GAA CGC TTG 
Glo Arg Leo 

55 

CCT CTT GCG 
Pro Leo Ala 
70 

CAG TTT GAT 
Glo Phe Asp 

CGC ATC An 
Arg He He 

GAA GAT TTC 
Glo Asp Phe 
120 

GTG An TGG 
Val He Trp 



ACC GGA 
Thr Gly 
10 

TAC nA 
Tyr Leo 

25 

ACA GGT 
Thr Gly 

ACT GGA 
Thr Gly 

CCA AAT 
Pro Asn 

CAG An 
Glo He 
90 

GTG GTG 
Val Va! 
105 

ACC CTG 
Thr Leu 

ACA AGC 
Thr Ser 



ACC GGG 
Thr Gly 

GCC GAT 
Ala Asp 

GAA cn 
Glu Leo 

An GCT 
He Ala 
60 

CTG GCA 
Leu Ala 

75 

ATC TCG 
lie Ser 

GAG GGC 
Glo Gly 

GCA GAT 
Ala Asp 

ACC GGA 
Thr Gly 



OT GGA AAG ACC 
Val Gly Lys Thr 
15 

CAA GGA CAC GAT 
Glo Gly His Asp 
30 

CCA GGC GAA GGA 
Pro Gly Glo Gly 
45 

GGA GAG GAA TTT 
Gly Glu Glo Phe 



GCC CGA 
Ala Arg 

tgg en 

Trp Leu 

GCT GGT 
Ala Gly 
110 
GTT GCC 
Val Ala 
125 

TTG CGA 
Leu Gly 



48 



96 



144 



192 



CGA GAG 240 
Arg Glu 
80 

CGT GGT 288 
Arg Gly 
95 

GGC CTG 
Gly Leu 



336 



TCC GCT 384 
Ser Ala 

AGC CTC 432 
Ser Leu 
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39 
130 
AAC GCT GCT 
Asd Ala Ala 
145 

GTG TTG GGA 
Va! Leu Gly 

ACC ATG CTT 
Tbr Met Leo 

TGG GGA GCT 
Trp Gly Ala 

195 

AAC CAA TCT 
Lys Gin Ser 
210 

TGA 



40 



140 



135 

GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 
GIu Lea Ser Val Glo Ala Ala Asn Arg Arg Gly Leo Tbr 
150 155 160 

GTC CTC GGC GGT TCG ATC CCT CAA AAT CCT GAT CTA GCT 
Val Leu Gly Gly Ser He Pro C1d Asd Pro Asp Leu Ala 

165 170 175 

AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 
Asn Leu Glu Glu Phe GIu Arg Val Tbr Gly Val Pro Pbe 
180 185 190 

TTG CCG GAA GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 
Leu Pro Glu Gly Leu Ser Arg Yal Glu Gly Pbe Val Glu 

200 205 
TTT CCG GCC CTT GAT GCC TTT AAG AAA CCG CCG CCA AGG 
Phe Pro Ala Leu Asp Ala Pbe Lys Lys Pro Pro Ala Arg 
215 220 



480 



528 



576 



624 



672 



675 



-T*3tfcT (b 1 OA bioD) ^DNAW^ 



20 



[0 2] *m\<Dh i oAXtfb i oDj&gK**J&£cD 



[0 3] *58^©^7X5 HpCRY3O-bio30 



[01] 



[03] 




Xhol SocI Drol BomHl Soil 

a 6 A**^ a e-^ 



h2J 



Sael 
— 4— 



Dral BamHI Sad 
— * 1 1 



bloA 



bfoD 



DioAbloO 
M4.0kt> 



Xhol 




PBY5CXS** 

KM* 

«4.0kb 



SocI 

soti 

Sod EooRI 

PBY503 
#2. Ikb 



PHSG2S8 
26Kb 



-529- 



(22) 



1W s F4-3 30 2 84 



[R2] 



Sall-SalU.Okb Brfr 

btoA 



bioD 

► 



San 



Xhol 



Sad 



Dran 



Sail 



— 1 1 , 1 


Deletion 






i 

BamHI 

















bioA bioD 

+ + 

+ + 

+ + 

- + 



(5DiDt.ci.» m»n&* fmmmm** fi wm»^m 

C12N 15/52 

//(C12N 15/54 
C12R 1:13) 
(C12N 1/21 
C12R 1:13) 



^HW^Sirt 1 * 8 TS 3 # 1 



a2mm% mm 

(72)^^# mm mi 

xwm&ww%m*& 8 ts 3 # i ^= 
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